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EXECUTIVE SUMMARY 
New leadership assumed the direction of the r«!search, education 
and advisory programs of the School of Marine Science, Virginia 
Institute of Marine Science during the 1981-82 fisc:al year with the 
appointment of a new Dean/Director (Dr. Frank 0. Pt!rkins), and the 
filling of t'WO new positions: Associate Director/Associate Dean to 
head: the research, education and advisory progrmns (Dr. John M. 
Zeigler), and an Associate Director for Finance and Administration 
(Mr. Thomas J. Kuchinka). 
ADMINISTRATION 
The new leadership initiated a program to review Institute goals 
and objectives in light of the research needs and tnanagement issues 
facing Virginia in the use of coastal and estuarine resources. 
A Marine Science Development Council was form1ad in order to 
provide research management counsel from Virginia business and 
industrial leaders and to assist the Institute in acquiring resources 
to conduct its research programs. 
An automated system accumulated data on sponsored research 
activity and funding by geographic area, mandate, .and specialized 
task. Similar data for General Fund-sponsored programs will be 
generated to establish a comprehensive planning base. 
Capital outlay funds of $4.2 million were app·roved by the General 
Assembly and Governor for the construction of a new 40,000 sq. ft. 
building that will house administrative and technical support 
functions, laboratories and classrooms. 
GRADUATE STUDY 
Establishment of the Associate Dean's office improved operations 
of the School of Marine Science and enhanced communications between 
administration, faculty and students. 
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Seventy-three mar1ne science courses were offered by 59 faculty 
members to 137 graduate students. Thirteen graduate degrees were 
conferred (10 M.A. and 3 Ph.D.). 
A marine science emphasis was developed as part of the existing 
secondary education masters degree program of the School of Education. 
Joint graduate programs were also continued with the College's 
Department of Chemistry and the Marshall-Wythe School of Law. An 
internship program involving the School of Marine Science, the 
Marshall-Wythe School of Law and the Virginia Marine Resources 
Commission offered students "real world" experience with contemporary 
VMRC problems. 
RESEARCH ACTIVITIES 
Fifty-one sponsored research projects, most of which were funded 
by federal grants and contracts, yielded $2,448,012 in operating 
capital at VIMS during the fiscal year, augmenting General Fund 
appropriations for Virginia's marine science programs and needs. 
Research programs focused on the areas of fisheries science, 
marine biology, chemistry, geology, physical oceanography and marine 
resource management. Specific programs often involved a blend of 
interdisciplinary and multidisciplinary investigations. The following 
titles represent the major research projects: 
The relationships between animal populations and environmental 
controls to aid in further development of abundance 
forecasting. 
Continuation of the long-term (25 years) monitoring of 
juvenile crabs and fish and of annual oyster spatfall in order 
to estimate survival. 
Monitoring of oyster diseases 1n James River seed beds, 
planted beds of the various rivers and on public rocks. 
Assessments of sharks and monkfish for their potential to 
support new fisheries. 
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Resource allocation between methods of hard clam harvest a 
study requested by the Governor's office in response to claims 
that a new hydraulic dredge damaged the marine environment). 
The marine culture of the hard clam at Eastern Shore 
Laboratories to improve methods of spawning and culturing eggs 
and larvae, growth to market size and disease control. 
Continued long-term monitoring of invertebrate communities to 
establish reference points for assessing impacts from man's 
act i viti e s • 
The resource evaluation of Chesapeake Bay's major bottom 
habitats mud, sand, grassbeds, shallow a.nd deep channels as 
they support fisheries species. 
The relationships between benthic organisms and the physical 
structure of sediments, and interactions between benthos and 
toxic pollutants in sediments. 
The effects of external, natural or man-made factors on 
benthic communities, including studies of a coal pier 
operation and of the response of benthic organisms 
translocated to a microcosm. 
The effects of disease-causing agents on marine organisms of 
economic significance. 
The fate and survival of indicator and pa.thogenic bacteria of 
public health significance. 
The role of estuarine microorganisms in t.he cycling of natural 
biopolymers and selected pollutants. 
Surveys of the parasite fauna of lower Chesapeake Bay fishes. 
The effects of a blood parasite on the stmmer flounder 
populations. 
The development of a diagnostic center to study 
disease-related problems encountered in c:ommercially important 
fishes. 
An assessment of enteric indicator and pathogenic bacteria of 
public health significance in estuarine Emvironments. 
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Baseline surveys of indicator bacteria, heterotrophic bacteria 
and petroleum-degrading bacteria as functions of proximity to 
potential sources of pollution. 
Evaluations of marinas as sources of fecal coliforms. 
Interactions between environmental factors and diseases and 
mortalities of invertebrates and vertebrates. 
Monogeneid parasites of fishes. 
Atlas of the lower Chesapeake Bay. 
Evaluation of the impacts of predicted low-flow conditions on 
the biota of Chesapeake Bay. 
Monitoring of zooplankton in lower Chesapeake Bay. 
Survey of striped bass spawning activity in James River and 
Chickahominy River and studies of striped bass eggs and larvae 
there and in other Virginia rivers. 
Taxonomy and early life history of marine fishes. 
Systematics, evolutionary biology and zoogeography of the 
pearlfishes. 
Distribution and abundance of submerged aquatic vegetation. 
The importance of grazing by the snail Bittium varium on 
eelgrass. 
The impact of herbicides on submerged aquatic vegetation. 
Carbon flux in seagrass ecosystems. 
The coupling between estuarine and nearshore coastal processes 
(biological, chemical and hydrodynamic). 
The natural resources of a dredge spoil area. 
The cumulative impacts of wetlands development projects. 
The effects of groundwater withdrawal/subsidence on tidal 
freshwater marshes. 
Organic compounds in sediments and oyster tissue. 
Hydrocarbon fuel chemistry: sediment-water interaction. 
Dredging operations in the James River. 
Environmental effects and bioaccumulation of organic 
chemicals. 
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Automated plankton counting. 
The effects of pesticides used in agriculture on oysters. 
Water quality and water movement using mathematical models. 
Observations and assessments of nonpoint source pollution. 
Circulation in Chesapeake Bay. 
The characteristics of sediments and sedimentation processes 
in Chesapeake Bay. 
An inventory of metals bound to fine sediment. 
Development of sedimentation charts to delineate zones of 
sedimentation as a guide to disposal siting. 
Sand grain characteristics as tracers to d~~termine the sources 
of sand. 
Satellite imagery in discerning water mass transport, water 
quality, surface waves and land use patterns. 
Tracking the turbid plumes of Chesapeake Bay, Delaware Bay and 
Raritan Bay on the continental shelf. 
The exploration for extractable sand resources 1n Chesapeake 
Bay to nourish public beaches. 
Definition of shoreline conditions over which planting of 
marsh vegetation would inhibit erosion. 
Means to enhance the sand-trapping effectiveness of groins. 
Management of special programs and interaction with state and 
federal agencies involved in coastal zone management. 
Interactions with public groups and governmental agencies on 
marine resource utilization and management. 
Development of a use ethic for Chesapeake Bay. 
Problems of the oyster shucking industry. 
Compilation of a directory of information :sources 1n the 
Chesapeake Bay. 
The accidental spills of oil and chemicals; provision of a 
local Scientific Support Coordinator to the U.S. Coast Guard. 
Development of maps depicting the sensitivity of coastal 
environments to spilled oil. 
xi 
Public access to False Cape State Park/Back Bay National 
Wildlife Refuge. 
ADVISORY PROGRAMS 
The Institute's Advisory program involves a wide range of 
activities from providing specific information to an individual 
waterman, shoreline owner or member of the general public to providing 
technical information to agencies, boards and commissions. Although 
the advisory program encompasses marine science in the broadest sense, 
major emphasis is placed on commercial and sport fishery, marine 
trades and recreation, education, shoreline and subaqueous permits, 
shoreline erosion and coastal resources management issues. The 
following titles represent the major advisory service efforts: 
Promotion of conservation of marine resources through formal 
(K-12) and informal educational programs. 
Identification of problems encountered by mar1ne resource 
users; the development of responses to these problems 
utilizing research, publications, workshops, seminars and 
individual contacts. 
Technology assistance for the blue crab shedding industry. 
The impact of increased hard clam landings on ex-vessel 
prices. 
Financial planning for the Virginia seafood industry. 
Development of the Virginia Fisherman's Forum. 
Issues and problems of concern to marine recreation and marine 
trades interests. 
Evaluation of sail-assisted power technology for cargo, 
fishing and oceanographic vessels. 
Sport diving forum. 
Cold water survival in open waters. 
Continued development of the Aquaculture Data Base. 
Assessment of the role of the family in the promotion of 
science literacy. 
xii 
Economic and social implications of hydraulic dredging. 
Impact of encircling gill nets. 
Service on the following: 
1. The Scientific and Statistics Committee of the 
Mid-Atlantic Fisheries Management Council. 
2. The Advisory Committee of the Atlantic States Marine 
Fisheries Committee. 
3. The Scientific and Statistics Committees for the striped 
bass, menhaden, summer flounder and shad of the 
State-Federal Fisheries Management Program. 
4. The Legislative and the Scientific Advisory Committee to 
the Potomac River Fisheries Commission. 
5. The Biological Task Force for the Outer Continental 
Shelf/Bureau of Land Management Mid-Atlantic Scientific 
Advisory Panel. 
6. The Ocean Sciences in Support of Living Marine Resources 
Development Panel of the United Nations. 
7. Shellfish Task Force of the State Water Control Board. 
8. Low Flow Study Panel of the U.S. Corps of Engineers and 
U.S. Fish and Wildlife. 
Industry-oriented short course 1n the methods of growing hard 
clams, held at the Eastern Shore Laboratory. 
Development of comprehensive plans for management of dredged 
material. 
Advice in evaluating permits for wetland fill acquisitions and 
sand mining. 
Revision of the Marine Resources Commission wetlands guides to 
include intertidal areas. 
Revision of over 500 shoreline activity applications , and 
provision of pre-application advice. 
Coordination and development of a program for monitoring the 
reports of the proposed Baltimore channel dredging. 
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INTRODUCTION 
History 
The Virginia Fisheries Laboratory (VFL), predecessor to the 
Virginia Institute of Marine Science (VIMS), was established in 1940, 
under the control of the College of William and Mary, funded jointly 
by the College and the Virginia Fisheries Commission. The Higher 
Education mission was carried out as part of the Department of 
Biology. The research mission was primarily in marine fisheries. In 
1948 the laboratory was also directed to conduct hydrographic and 
biological studies of the Chesapeake Bay and tributaries and all the 
tidal waters of the Co~onwealth. A separate Department of ~rine 
Science was established in the School of Arts and Sciences at William 
and ~ary in 1959. At that time a separate degree in Marine Science 
was offered. The laboratory became the Virginia Institute of Marine 
Science with a separate Board of Administration in 1962. The 
educational mission was carried out through the School of Marine 
Science of the College of William and Mary and the Department of 
Marine Science of the University of Virginia (1965 to 1979), the 
faculty of which was provided by VIMS. In 1972 the legislature 
assigned specific responsibilities for wetlands to VIMS. In 1979 
direction of VIMS was assigned to the Board of Visitors of the College 
of William and Mary. Specific responsibilities were added in the area 
of coastal erosion 1n 1980. 
Organization 
The Director of the Virginia Institute of Marine Science (VIMS), 
who also serves as Dean of the School of Marine Science, reports to 
the President of the College of William and Mary. Most professional 
scientists of the Institute serve as faculty of the School of Marine 
Science (SMS). 
The Institute is divided into two major groups, Administrative 
and Scientific, both reporting to the Dean/Director of SMS/VIMS. The 
Administrative group is headed by the Associate Director for Finance 
and Administration who manages all business operations, facilities and 
research support units. The Scientific group is headed by the 
Associate Dean/Associate Director for Research and Advisory 
Activities. 
The Scientific group in the beginning of fiscal year 1981-1982 
was divided into five major divisions, and the Eastern Shore 
Laboratory at Wachapreague, each of which was headed by an Assistant 
Director. The divisions were further divided into departments along 
disciplinary lines and, in some cases, into sections. In an effort to 
free more positions for scientific, advisory service, and graduate 
education efforts, a new organizational structure was designed for 
implementation in July 1, 1982, reducing the number of divisions from 
6 to 4 and number of departments from 14 to 8. 
Facilities 
The principal marine campus is located at Gloucester Point on the 
York River, an important estuary with easy access to Chesapeake Bay 
and the nearby Atlantic. The Institute and the School are admirably 
situated to conduct research and teaching in marine, estuarine, and 
freshwater biology, chemistry, geology, and physical oceanography and 
engineering. The campus of the Eastern Shore Laboratory at 
Wachapreague, Virginia, offers access to the embayments, salt marshes, 
barrier beaches and coastal water of Virginia's Eastern Shore. The 
Wachapreague facility has laboratories for mariculture and research as 
well as dormitory and classroom space. 
The first permanent building, Maury Hall, constructed in 1950, is 
devoted primarily to administrative offices, a lecture and exhibit 
room and small display aquaria, and an extensive and growing reference 
library. Brooke Hall (1958) contains offices, an invertebrate study 
museum and other laboratory facilities. Davis Hall (1961) houses the 
Department of Microbiology-Pathology. The second floor of Davis Hall 
(added in 1974) houses laboratories associated with the bacteriology 
program. Byrd Hall (1969) houses ecology-pollution, chemistry, 
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physiology, data processing, several lecture rooms and a class 
laboratory. Jefferson Hall (which was purchased in 1966 and enlarged 
in 1972) houses most of the marine fisheries science faculty and 
laboratories as well as the vertebrate collections of the Institute. 
Three buildings have flow-through saltwater systems providing 
additional experimental facilities. Modern well-equipped chemical 
laboratories allow scientists and students to pursue marine chemistry 
with state-of-the-art facilities. A small-boat basin and Newport 
Building are located at the Franklin Marine Center. The Division of 
Physical Sciences and Ocean Engineering is quartered in several 
buildings about the campus as well as at the Franklin Marine Center. 
The Institute has an extensive complement of modern scientific 
equipment including a mass spectrometer, scanning and transmission 
electron microscopes and a sophisticated computing center. Also on 
campus is a marine science library containing approximately 28,000 
volumes and 1,500 serial titles. A hydraulic flum.e is housed in the 
Franklin Marine Center. In addition to these, a hydraulic model of 
the James River is maintained at the U.S. Army Corps of Engineers 
Waterways Experiment Station, Vicksburg, Mississippi. 
Administration 
Dr. Frank 0. Perkins was named as Director of the Institute and 
Dean of the School of Marine Science on May 1, 1982 after a national 
search. Dr. Perkins had been serving as the Acting Dean/Director 
since July 1, 1981. 
Dr. John M. Zeigler was named as Associate Dean and Associate 
Director for Research and Advisory Activities and Mr. Thomas J. 
Kuchinka was named as Associate Director for Finance and 
Administration. Dr. Zeigler had been serving as Head of the Division 
of Physical Sciences and Ocean Engineering. Mr. Kuchinka was formerly 
with Youngstown University. 
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With the key leadership positions filled on a permanent basis, a 
program was initiated to articulate new goals and objectives for the 
Institute in the areas of research, advisory activities and education. 
This year was marked by continuing national and state 
inflationary pressures that rapidly eroded state revenues and 
operating budgets of Virginia institutions and agencies. Since the 
federal government was reducing its annual grant and contract 
investments in science, it became apparent that the funding base for 
research and educational programs should broaden. A program to 
attract contributions from the private sector, (both individuals and 
industry served by VIMS) was initiated. This effort was assisted by 
the formation of a Marine Science Development Council to provide 
industry input to the Institute's research, advisory and educational 
planning process and to assist the Institute in developing resources 
to accomplish its goals. 
Mr. George W. Roper, II, Senior Vice President of Norfolk 
Shipbuilding and Drydock Corporation, agreed to head the new Council. 
Other persons who have agreed to serve on the Council to date are: 
Mr. Louis N. Dibrell, Jr. of Dibrell Brothers, Inc. in Danville, 
Virginia; Mr. William C. Monroe, A.I.A., Caro, Monroe, 
Liang-Architects, Newport News; Mr. J. Carter Fox, President, The 
Chesapeake Corporation of Virginia, West Point; and Captain J. Maury 
Werth, President, Werth Realty Company, Hagerstown, Maryland. 
Much effort went into the drafting of a new long-range research 
plan to provide the direction for research needed to carry out the 
state-mandated duties of the Institute. The plan, to be completed in 
fiscal year 1982-1983, will provide the guidelines by which programs 
will be conducted and added during the next decade. The plan provides 
for periodic review by agencies, industry, and the public. 
This year was marked by strengthening ties with the College of 
William and Mary. A specific example was the development of 
guidelines and initiation of the Master of Teaching Arts in the Marine 
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Education program. The administration is encouraging closer ties 
between compatible programs of the College and the Institute. 
Financial Administration 
VIMS began implementation of the State's functional programming 
system to serve as the basis for financial and programmatic planning. 
A program committee was established by the Director to identify 
problem areas that required special attention within the Institute's 
mandated functions. This committee will also assist in establishing 
mission directions and priorities for the allocation of resources over 
the next decade. 
Concurrently, testing of a system to accumulate data on sponsored 
research activity with respect to the application of external funding 
by categories (geographic areas, mandated functions and specialized 
tasks) (See Tables 1, 2 and 3) was initiated. Similar data will be 
generated for activities financed by the General Fund to assist in the 
establishment of a comprehensive planning base. 
Property 
A physical inventory of VIMS equipment with a purchase price of 
over $500 was completed during the fiscal year. This inventory was 
structured in a computer compatible format in anticipation of the 
Commonwealth's centralized property accounting system scheduled for 
implementation during July, 1982. 
VIMS excess property and some donated property was sold at public 
auction. The auction was highly successful. Approximately $18,000 
was realized from the sale. 
Physical Plant 
The State Legislature approved $4.2 million for the construction 
of the Marine Science Service Building to house administrative, 
graduate education, advisory service, and technical support functions. 
The library and computer center will also be housed in the new 
building. The provision of space for those functions and facilities 
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will permit the vacating of substandard buildings which generate high 
utility and maintenance costs. 
6 
TABLE 1. 
SPONSORED RESEARCH 
EXPENDITURES BY GEOGRAPHICAL AREA 
1981-82 SUMMARY REPORT 
Waters and Resources of the Chesapeake Bay 
Chesapeake Bay Tributaries in General 
Hampton Roads - Elizabeth River Area 
Lynnhaven Bay - Little Creek Area 
James River 
York River - Mobjack Bay Area 
Rappahannock River 
Potomac River 
Waters and Resources of the Atlantic Coast 
and Continental Shelf 
Waters and Resources Other than the 
Atlantic Coast and Seaboard 
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628,039 
511,332 
76,696 
64,094 
142,532 
213,651 
78,047 
106,024 
350,699 
$ 180,127 
$2,351,241 
TABLE 2. 
SPONSORED RESEARCH 
EXPENDITURES BY CODE OF VIRGINIA MANDATES 
1981-82 SUMMARY REPORT 
Seafood, Commercial and Sport Fishing 
Industries 
Conservation and Development of Fisheries 
Resources 
Problems in Other Segments of Marine Economy 
Marine Pollution Studies 
Hydrographic and Biological Studies 
Research in Marine Science 
Special Studies Requested by the Governor 
Tidal Shoreline Erosion Research 
Professional Development, Education and 
Training 
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$ 263,190 
218,722 
135,921 
554,379 
632,233 
262,946 
30,386 
44,119 
209,345 
$2,351,241 
TABLE 3. 
SPONSORED RESEARCH 
EXPENDITURES BY SUBJECT MATTER 
1981-82 SUMMARY REPORT 
Fisheries 
Recreation 
Water Quality and Pollution Control 
Transportation 
Conservation and Management 
Wetlands and Subaquatic Vegetation 
Erosion and Sedimentation 
Hydrological, Geological and Meteorological 
Phenomena 
Other 
9 
$ 540,228 
94,244 
829,536 
30,129 
266,541 
209,384 
80,163 
155,009 
146,007 
$2,351,241 
GRADUATE EDUCATION 
Graduate Study in Marine Science 
During the 1981-82 academic year Dr. Frank 0. Perkins was 
appointed Dean of the School of Marine Science and Dr. John M. Zeigler 
Associate Dean. 
The School of Marine Science continued as one of the nation's 
most comprehensive marine science programs, providing specialties in 
marine fisheries science, biological, chemical, geological and 
physical oceanography, marine affairs and marine resource management. 
Curricula were provided in each leading to the Master of Arts and 
Doctor of Philosophy degrees in Marine Science. The faculty was 
comprised of 59 members of the Virginia Institute of Marine Science 
research staff. Most graduate courses and student research were 
conducted at the Gloucester Point campus. 
There were 83 students enrolled in the master's program and 54 in 
doctoral study, for a total of 137 students. Degrees were conferred 
by the College of William and Mary upon 10 master's and 3 doctoral 
candidates. Table 4 shows the degrees awarded in the past 5 years. 
A marine science focus was added to the existing Master of 
Teaching Arts program offered by the College. This program is a 
joint offering of the College's School of Education and School of 
Marine Science. The new curriculum will equip the advanced student 
with both educational and marine science expertise. Those who emerge 
from it will be able to teach marine-related topics, design marine 
instructional materials and design, conduct and incorporate marine 
topics into traditional curricula. The program marks the first 
offering of a graduate level marine science education emphasis by a 
Virginia institution of higher education. 
The School of Marine Science also continued to participate in the 
Environmental Chemistry graduate program offered by the Chemistry 
Department of the College of William and Mary. A portion of the 
10 
formal course work is provided at the School of Marine Science and 
Marine Science faculty serve on graduate committees. 
A cooperative, interdisciplinary program with the Marshall-Wythe 
School of Law was continued, helping train future scientists with a 
comprehension of law and institutions, and future lawyers with an 
awareness of the natural environment and the nature of science. One 
or two classes each semester, including summer sessions were offered 
to William and Mary graduate and law students. 
An internship program between VIMS, the Marshall-Wythe School of 
Law and the Virginia Marine Resources Commission offered students a 
chance to work in "real world" problems to the benefit of both the 
Commission and the students. 
Published theses and dissertations rendered by those who 
completed graduate study during the year are listed in this report 
with the Institute's annual publications. 
Mr. Glen DeLaney, a master's degree candidate specializing 1n 
fisheries science and marine resource management, \ti'as awarded a 
one-year internship to work in the National Sea Grant Office in 
Washington, D.C. He was one of 10 marine science graduate students 
from across the country selected to participate in the National Sea 
Grant Internship Program during 1982. 
DeLaney's selection marked the fourth consecutive year a School 
of Marine Science student was chosen by Sea Grant for the internship 
program. Mr. Michael DeLuca, who was concentrating in marine resource 
management at the School, spent 1981 working with the National 
Advisory Committee on Oceans and Atmosphere as a Sea Grant intern. 
During this period he was one of several NACOA members cited for 
excellence in assisting and advising the Reagan Administration and 
Congress. 
Ms. Kimberly Grane, a graduate student specializing in Marine 
Resources Management was selected as one of the initial group of 
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TABLE 4. 
NUMBER OF DEGREES AWARDED ANNUALLY 
1977-1982 
ACADEMIC YEAR MASTERS Ph.D. 
1977-1978 5 4 
1978-1979 9 4 
1979-1980 21 6 
1980-1981 12 3 
1981-1982 10 3 
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Governor's Fellows. Ms. Grane served her fellowship in the Office of 
the Secretary of Commerce and Resources during the summer of 1982. 
Library of Marine Science 
The Library's collections gained approximately 530 new titles and 
100 duplicate and replacement copies. Also added were 575 monographic 
serials and reports, 145 bound journal volumes and 37 VIMS reports and 
theses. These additions brought the collection to roughly 12,050 
monographs and 19,550 serial volumes. 
The library facilities were upgraded with the purchase of a 
Minolta RP405 microfilm/fiche reader/printer. 
Dial access to the OCLC online union catalog v1a Swem Library's 
membership in SOLINET (Southeastern Library Network) was acquired. 
Access to this data bank of over 8,000,000 bibliographic records 
enabled the librarians to eliminate a backlog of material and to 
update its catalog. The system also proved invaluable for 
interlibrary loan and for general reference. The computer tapes 
generated through the use of OCLC for cataloging might eventually form 
the basis for local automation of services. 
The Chesapeake Bay Bibliography computer program was rewritten 
and the file reloaded on the VIMS PRIME Computer. The existing 
bibliographic entries became available in an interactive, online mode. 
A quarterly reporting system for VIMS publications was initiated. 
Each publication was tracked from initial approval and assignment of a 
contribution number through actual publication and receipt by the 
Library. 
The number of computerized literature searches utilizing the 
DIALOG system increased four-fold. This rise was attributable to the 
ease with which searches were conducted, to wider knowledge of the 
system's availability within the VIMS community, and to the large 
number of searches run for users of the Aquaculture Data Base. 
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RESEARCH 
Fisheries 
Forecasts 
A main goal of fisheries research is to predict the numbers of 
crabs, oysters and various fishes that will become available for 
harvest a year later. This provides the basis for elements of the 
fishing industry to forecast their needs and maximize profits. It 
also assists the regulatory agencies in planning their strategies for 
managing these naturally-renewing resources. 
In order for fisheries scientists to accomplish their goal, 
research in 1981-82 focused upon the relationship between animal 
populations and climate as well as other environmental controls. 
Substantial progress was made with monitoring being a cornerstone of 
this endeavor. 
Monitoring 
Much of the data and information used were generated by the long 
term (25 year) juvenile monitoring programs. These included: trawl 
surveys for juvenile crabs and young fish, specialized surveys for 
juvenile alosines (e.g. shad and river herring), and shore seine 
surveys for young-of-the-year striped bass (rockfish). The annual 
spatfall or "strike" of oysters was monitored weekly each summer, 
together with a follow-up survey in the fall, to estimate survival. 
MSX, the oyster disease that has eliminated most of Virginia's 
higher salinity oyster beds since 1960, was monitored 1n the seed beds 
of the James River, in planted beds of the various rivers, and on 
public oyster rocks. 
Results generated during 1981-1982 included: 
· Documentation of changes in juvenile fish distribution, 
MSX, juvenile crabs, and oyster spatfall due to the 
prolonged drought of 1980 and 1981. 
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Verification of the impacts of severe winters on future 
stocks of Atlantic croaker, and a correct prediction that 
there would be few croaker in the summers of 1981 and 1982 
(Fig. 1). 
Documentation of the continued poor recruitment of shad, 
river herring, and striped bass and predictions of future 
population sizes. 
Discovery of the importance of the monthly spring tide 
stratification overturn to success of oyster spatfall. 
· Understanding and prediction of blue crab recruitment as 
influenced by riverine stream flow and wind driven 
currents in the Chesapeake Bay. 
New Commercial Species 
Fishery scientists also studied latent or untapped resources, 
such as sharks, for potential exploitation. Results showed that the 
spiny dogfish was the most abundant shark species, in sufficient 
numbers so as to support a directed fishery. An analysis was also 
begun of the monkfish (angler fish), a visually unattractive, but very 
tasty continental shelf species, to determine whether a directed 
fishery could be supported. At present monkfish are entering the 
market only as a bycatch of other offshore fisheries. 
Other Studies 
Basic biological studies, including fecundity, feeding habits, 
and growth rates, were conducted on other species of commercial, 
recreational or ecological importance such as butterfish, silversides, 
eels and speckled trout. These data were considered relative to 
current or planned deployment of fishing gear or practices, and the 
consequences were analyzed and alternatives recommended. 
The problem of resource allocation between methods of hard clam 
harvest was investigated at the direction of the Governor's Office as 
the question of environmental damage by a new hydraulic escalator 
dredge was raised by watermen. The VIMS study showed the real area of 
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Figure 1. Juvenile croakers spend their first winter in the nursery 
grounds of Chesapeake Bay feeder rivers where large numbers 
succumb to very cold winters that occur there periodically. 
Based on 23 years of data derived from winter collections 
of juveniles, a computer program was developed to determine 
the survival of juvenile croakers by measuring the water 
temperature during the January-February period. The 
survival index is used to forecast the abundance of adult 
croakers available for harvest in succeeding years. The 
graph predicts a value of 3.69 juvenile croakers based on 
3.3°C water temperature measured in the winter of 1981, 
corresponding to a true value of 0.92 per two as measured 
by field collection. The poi~ts on the graph tend to fall 
above the predicted value when the general croaker 
population is high and below it when the stocks are low. 
The scientists' actual croaker forecasts include the 
computer's predicted value as adjusted by stock size 
information and other environmental data. 
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8 
concern to be economic and not environmental, as the dredge was seven 
times more efficient and less environmentally damaging than the 
previous methodology. 
Several marine mammals and endangered species such as marine 
turtles are common summer residents of the Chesapeake Bay. Little was 
known about their distribution or biology in Virginian waters. 
Studies detailed the distribution and abundance of loggerhead and 
Ridley turtles and bottlenose dolphins along the Bay and coastal 
beaches. 
Research was continued on bottom fish community organization 
between the edge of the continental shelf and abyssal plain. The 
focus on this environment, considered as a dump site or location for 
oil drilling, fostered considerable national attention and 
publications. 
Mariculture of Shellfish 
Clams 
Marine aquaculture continued to dominate fisheries research at 
the Eastern Shore laboratory. The objectives of this research were: 
1. To develop cost effective methods for the husbandry of 
endemic commercial species; 
2. To develop an alternate industry for Virginia watermen; and 
3. To develop and transfer technology to the Virginia fishing 
industry. 
Improved methods of spawn1ng and culturing egg and larval stages 
of the clam Mercenaria mercenaria were obtained. Optimization of 
techniques to permit juvenile growth and survival to market size in 
the field continued with considerable success. Me:thods were explored 
to increase production per unit effort and to further reduce costs. 
Various supplemental, formulated feeds were tested to reduce the 
costs of growing Mercenaria seed. A study of clam genetics, utilizing 
clams, eggs, larvae and grow out facilities at thE! Eastern Shore 
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Laboratory was conducted by a visiting scientist from George Mason 
University. 
The hinge morphology of bivalves through larval and early post 
set were described to identify these early stages in a cooperative 
study with scientists from Rutgers University. During this period 
Pitar morrhuana, Astarte castanea, Periploma leanum, and Nucula 
proxima were spawned and grown to juveniles. 
Oysters 
Studies at the Gloucester Point campus on the culture of the 
American oyster continued in an effort to develop strains resistant to 
the pathogen, Perkinsus marinum ("Dermo") and to develop an artificial 
diet for culturing larval oysters. 
Ten potentially resistant strains of oysters had been selected, 
conditioned and spawned to establish ten families. The families 
include F2 generations of four families from Maryland stocks, two 
families of MSX resistant stocks, and four from "Dermo" infected 
waters in Virginia. Non-resistant oysters from the James River had 
been spawned to produce controls in tests of disease resistance in the 
above fami 1 ies. 
A controlled test protocol was developed for use in testing 
resistance. A test apparatus in which 100 oysters may be cultured 1n 
isolated water flows was used to evaluate various exposure methods: 
continuous flow of infective particles, injection of a slurry of 
diseased tissue, and injection of zoospores. The continuous flow 
approach was rejected. A defined relationship between the number of 
infective particles injected into the mantle cavity and the proportion 
of the population which becomes infected will serve as the basis for 
selection of the dosage for resistance tests with the ten selected 
families. 
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Artificial Foods 
In studies to produce an artificial diet for oyster larvae, the 
fatty acid composition of oyster larvae grown on an algal diet of 
Pavlova lutheri and Isochrysis galbana was completed and compared to 
that of the algae as an indication of the fatty acids required in the 
diet. It was concluded that both w6 and w3 polyunsaturated fatty 
acids were important in the larval diet. 
Experiments with microencapsulation of artificial foods were 
continued. The acceptability and digestibility of gelatin-acacia and 
nylon-protein capsules, previously demonstrated in one-liter cultures, 
was confirmed in hatchery-scale culture vessels. A double-walled 
capsule, still to be tested, was developed, allowing incorporation of 
both water-soluble components and other nutrients into a simple 
capsule. 
Invertebrate Ecology 
The study of marine invertebrates is essential to the 
understanding of controls that govern populations of fish and crabs, 
which are dependent upon invertebrates for food. In addition to the 
impact upon fish, invertebrates also churn the sediment, thereby 
creating a chemical environment which can liberate toxic materials. 
The major areas of invertebrate research in 1981-82 involved: 
long-term monitoring; resource evaluation; animal-sediment 
relationships; and population changes. 
Long-Term Monitoring 
Monitoring of invertebrate communities permitted VIMS scientists 
to follow natural population dynamics, necessary as a reference point 
in the assessment of the impact of man's activities. This monitoring 
program has produced the longest, most complete record of invertebrate 
communities in the United States. Changes caused by major natural 
disturbances, such as flooding and droughts, have been documented. 
Two regular and fixed sampling sites in the York River were utilized. 
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Resource Evaluation 
The Chesapeake Bay supports diverse commercial and recreational 
fisheries. Much of the trophic support to these fisheries is provided 
by bottom dwelling invertebrates. The more productive a bottom is of 
invertebrate species, the higher the resource value of that bottom. 
Invertebrates represent a key link between the Bay's high primary 
productivity and its fisheries yield. 
Intertidal nonvegetated habitats were evaluated in detail and a 
method developed for assessing impacts of highway construction for the 
Federal Highway Administration. Primary productivity, and abundance 
and biomass of invertebrates were found to be the best measures for 
assessing the potential resource value of the habitats. The method 
compares a specific project site to all published data on sites of 
similar characteristics. 
The relative resource value of lower Bay sandy bottoms were 
evaluated to assess potential effects of sand mining for beach 
replenishment. The bases for evaluation were yields of hard clams and 
species composition. Type of sand and depth were the primary factors 
delineating different resource values. 
The habitat value of grassbeds was compared to sandy areas for 
juvenile blue crabs. Grassbeds (Zostera) were found to provide 
extremely favorable habitat for young crabs, providing both refuge and 
food. Other crabs and shrimps were also found to favor grassbeds over 
open sandy bottoms. Blue crabs utilized these habitats extensively in 
fall and winter months. 
The production and growth of an important fish food the amphipod 
Gammarus mucronatus - was estimated in a grass bed and a 
piling-fouling community. Both habitats appeared to support high 
production, and large numbers of drifting amphipods caused by tides 
and currents provided food for fishes. 
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Animal-sediment Relationships 
Through their living activities, the benthic invertebrates rework 
sediments, which can reintroduce toxic chemicals and heavy metals back 
into the water column or, conversely, hasten their burial below the 
depth of biological activity. To understand the effect of benthic 
organisms on the physical structure of sediments, and interactions of 
toxicants and benthos, studies on the the biogenic structure of Bay 
sediments were conducted to identify the types and levels of sediment 
reworking accomplished by benthic invertebrates. Organisms capable of 
mixing (bioturbating) sediments were found to occur over the entire 
Bay. Most of the Bay's surface sediments are fairly well mixed by 
organisms; exceptions occur in the deep channel of the Bay north of 
the Rappahannock River. Most animals responsible for sediment mixing 
were found in the top 10 em of sediment. Deep-dwelling animals occur 
most frequently in sand, least frequently in muddy sediments. The 
most species diverse of groups living deep (> 10 em) were the 
polychaetes. The deep species were rarely numerically dominant, but 
because of their large size were capable of processing large volumes 
of sediment. 
Aquatic Toxicology 
The effect of the pesticide Lannate (methomyl) on oysters was 
examined. Doses exceeding 100 mg/1 were necessary to produce an 
observable effect on oyster shell growth, demonstrating that oysters 
appear considerably more tolerant than crustaceans and finfishes to 
the pesticide. Similar tests on Diazinon, the other of the two 
non-organochlorine pesticides used in Virginia agriculture, were in 
progress. 
Microbiology-Pathology 
Major research activities included studies of the effects of 
disease-causing agents on marine organisms of econo1nic significance, 
the fate and survival of indicator and pathogenic bacteria of public 
health significance in estuarine waters, and the activities of 
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microorganisms 1n estuarine waters with regard to their role in the 
cycling of natural biopolymers and selected pollutants. 
Diseases and Parasites of Marine Organisms 
Surveys of the parasite burdens of fishes from the Bay and 
adjacent waters were found to be poorly characterized. More detailed 
information was necessary in order to advise management and industry 
of the potential effects of these agents on local fish populations. 
The effects of the hemoflagellate Trypanoplasma bullocki on 
summer flounder populations received major attention during the year. 
Under certain conditions T. bullocki was found pathogenic to juvenile 
summer flounder, the most important species of the Virginia trawl 
fishery. Studies continued on the distribution and incidence of this 
parasite in flounder populations, the biology of the host-parasite 
relationship and aspects of the immunological response of the flounder 
as a function of temperature to the pathogen. 
An association of VIMS scientists was organized to respond to 
industry, research and public sector requests for assistance with 
disease-related problems encountered in co~nercially significant and 
selected marine organisms. Formal sampling and reporting protocols 
were developed. The Diagnostic Center provided technical assistance 
to staff and students at VIMS, research scientists at other 
institutions or agencies, commercial fishermen and private citizens 
located in Virginia. 
VIMS' world leadership in studies of monogeneid parasites of 
fishes was continued. Two translations of Russian literature on the 
subject and three manuscripts were produced. A computer compatible 
system is being prepared to enable accessioning, recalling and 
analysis of parasite-host data. 
Microbiology of Estuarine Waters 
The human disease potential of shellfish growing waters is 
currently assessed as a bacteriological water quality parameter 
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reflecting the potential for transmission of sewage-derived pathogens 
via the fecal-oral route. Recently, the validity of this bacterial 
indicator system has been the subject of intense criticism and 
discussion. Observations made at this laboratory suggested that the 
indicator may not provide adequate protection under all environmental 
conditions. In reponse, research was performed to examine the 
seasonal survival of enteric bacteria in various estuarine locations 
of contrasting physical-chemical conditions. Results indicated that 
survival of the fecal indicator E. coli and the pathogen Salmonella 
spp. was directly related to water temperature; that significant 
differences in survival can occur as a function of exposure site; and 
salmonellae survived better under cold water conditions (during the 
height of the oyster harvesting season) than the indicator. Other 
studies performed examined the accuracy of standard and proposed 
enumeration procedures for the recovery of the fecal indicator from 
estuarine environments. Results showed that cells stressed by adverse 
environmental conditions such as low temperature may not be recovered 
using approved enumeration procedures. 
A related program, addressing the problem of fe.cal coliform 
"buffer zones," was continued to examine a selected marina as a source 
of fecal pollution. A "buffer zone" is a zone surrounding a marina 
within which shellfish harvesting is prohibited. Criteria used to 
determine the size of such zones vary among coastal states and have 
been the subject of criticism owing to the lack of supportive data. A 
combined field enumeration and computer-assisted numerical modeling 
approach was employed to simulate the impact of marina activities on 
fecal coliform densities in regard to current "buffE!r zone" 
dimensions. 
Finally, baseline surveys of the lower York River were continued 
to measure levels of indicator bacteria, heterotrophic and 
petroleum-degrading bacteria as a function of proxiutity to known and 
potential sources of pollution. Research also continued on 
development of a radio-labeled chitin substrate to measure the 
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breakdown of this important natural biopolymer (and waste product} in 
the estuary. 
Plank to logy 
The Lower Bay Zooplankton Monitoring Program {LBZMP} was 
continued, with cruises over the lower Chesapeake Bay conducted in 
July, August and March. Abbreviated sampling trips were also 
undertaken in October and November, primarily for larvae of the 
Atlantic croaker, and collections were being archived. Progress was 
made during the year on a report of results from the August, 1978 
series of collections from which over 175 species of higher taxa of 
zooplankton were identified. 
Research on the eggs and larvae of striped bass in Virginia 
rivers was continued under the sponsorship of the National Marine 
Fisheries Service and the U.S. Fish and Wildlife Service with matching 
funds from the Commonwealth. Spawning activity was absent in the 
Chickahominy River but occurred in the James River between the mouths 
of the Chickahominy and Appomattox rivers, primarily within 8 miles 
downriver from the Appomattox. VIMS scientists participated in a 
larval fish workshop at the Chesapeake Biological Laboratory, 
Solomons, Maryland in which identification problems in separation of 
the four North American species of Morone (striped bass, white perch, 
white bass and yellow bass} were explored. A joint comparison of the 
osteology (bony structure} of larvae of these four species is being 
prepared by scientists from VIMS, Ohio State University and Louisiana. 
Results of 1980 York River and 1981 James River surveys, along with 
identification of key osteological characteristics for separation of 
the closely similar white perch and striped bass larvae were presented 
to the spring meeting of the Atlantic Estuarine Research Society. 
The Rappahannock River was surveyed for striped bass spawning in 
spring 1982 in the final year of a planned 3 year effort to define 
spatial and temporal limits of striped bass spawning in principal 
Virginia rivers. Striped bass larvae from this survey were quick 
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frozen (liquid nitrogen) for use in a multivariate analysis of 
condition and possible effects of staryation on recruitment, a study 
being carried out jointly with the Chesapeake Biological Laboratory 
and the U.S. Fish and Wildlife Service. 
An additional proposal was developed with the Chesapeake 
Biological Laboratory, for Sea Grant funding in 1983 to investigate 
the use of striped bass larval osteology and chemi·cal signaturing of 
otoliths as natural tags useful for identifying stock integrity and 
source of individuals in mixed stocks. 
Investigations in taxonomy and early life history of marine 
fishes continued. Two independent studies entitled "Dragonet larvae 
(Teleostei, Callionymidae) in continental shelf waters off the eastern 
United States" and "Observations on the structure and evaluation of 
possible functions of the vexillum in larval carapidae 
(Ophidiiformes)" were accepted for publication in journals. In 
addition, at the invitation of the J.L.B. Smith Institute of 
Ichthyology, Grahamstown, South Africa, a chapter entitled 
"Pearlfishes, Family Carapidae" was submitted for inclusion in the new 
revision of J.L.B. Smith's book Sea-Fishes of South Africa. 
Support was obtained for a study of the systematics, evolutionary 
biology and zoogeography of the pearlfishes (Teleostei, Ophidiiformes, 
Carapidae). As part of these investigations, a manuscript entitled 
"Descriptions of two sibling species of Echiodon (Pisces, Carapidae) 
from Antarctic and adjacent seas" was completed and a paper, "Ontogeny 
and systematics of the eastern Atlantic and Mediterranean pearlfishes, 
Echiodon drummondi and!: dentatus," was read at the 62nd meeting of 
the American Society of Ichthyologists and Herpetologists in Dekalb, 
Illinois. 
Scientists were invited to participate in the preparation of 
portions of a book and symposium entitled Ontogeny and Systematics of 
Fishes to be held in August, 1983. Contributions on the early life 
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history and systematics of the fish families Carapidae and 
Callionymidae as well as the order Lampriformes were requested. 
Wetlands Ecology 
During the fiscal year major efforts were directed toward 
studying the biology of submerged aquatic vegetation. Zostera marina 
and Ruppia maritima remained the dominant estuarine, submerged 
macrophytes in the lower Chesapeake Bay. Both species had undergone 
dramatic, aperiodic episodes in reduced abundance and distribution 
over the previous century. Their distribution and abundance in 
1981-82 was well below historic levels. The basic objective of 
submerged aquatics research, in progress since 1978, was to understand 
the factors controlling distribution and abundance. 
A study of the importance of grazing by the snail, Bittium 
varium, on eelgrass periphyton showed that grazing by snails increased 
leaf biomass and leaf area index. 
The water and sediment concentrations of the herbicide Atrazine 
in the shoal waters of the Bay were detailed, and concentration levels 
for short and long term impacts on Zostera marina were tested. The 
goal was to determine whether herbicides were a potential and/or 
significant causative factor in recent declines of eelgrass in the 
Bay. Analysis of the data led to the conclusion that at present 
levels of usage Atrazine probably had no significant impact on 
eelgrass populations. 
Evaluation of the use of adenylate energy charge as an indication 
of sublethal stress in aquatic vegetation indicated that the technique 
may have some utility with Zostera marina and Spartina alterniflora 
but a number of factors were identified which confounded 
straight-forward interpretaion of the index. Two papers and a 
dissertation on this work were in preparation. The work was to 
continue with an expanded number of organisms and stressors. 
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An ecosystem level model of carbon flux in lower Chesapeake Bay 
seagrass ecosystems was constructed and digitally sintulated. The 
model was verified and the stage of input data validation and 
documentation was readied. The model was designed to test hypotheses 
relative to the principal pathways and their controls for organic 
matter production and secondary utilization. Specific controls (e.g. 
light, temperature and density-dependent relationships) were explicity 
represented in the trophically-designed seagrass modE~l and were to 
become the subject of simulation sensitivity analyses. These model 
test results should enable the identification of factors having the 
most influence on a system's behavior and, at least in a qualitative 
sense, the prediction of consequences of various system perturbations. 
A new research program was initiated to investigate the coupling 
between estuarine and nearshore coastal processes. The recognition 
that nearshore, coastal processes (biological, chemical and 
hydrodynamic) were unique and distinctive in many respects from outer 
shelf and open ocean waters beyond the shelf break had only recently 
(within the past decade) attracted research focus. In situ primary 
production and advectively transported material from contiguous 
estuaries were hypothesized as the principal organic matter sources 
for coastal areas. However, the relative contribution and importance 
of each remained poorly understood, specifically with regard to the 
level of activity and its spatial and temporal distribution. The 
latter source, the foundation of the "outwelling" hypothesis, first 
promoted by various scientists in the early 1960's, remained the 
subject of much debate, and attempts to quantitatively address and 
test the hypothesis were recent. 
The coastal area beginning along Virginia's eastern shore and 
continuing south through Georgia showed maximum development of the 
coastal barrier island-salt marsh and tidal inlet crnnplex. 
Preliminary studies of the nearshore environment, in terms of benthic 
metabolism and nutrient cycling, were initiated. More extensive 
studies along these same lines were completed, indicating that 
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metabolic and nutrient flux processes were concentrated within 
specific nearshore coastal zones and hypothesizing that nearshore 
hydrodynamic regimes controlled the apparent patterns. A more 
detailed study to include nearshore circulation and physical transport 
was planned. The overall scientific goal is a detailed treatment of 
the coupling between barrier island-salt marsh estuaries and 
contiguous nearshore water. The comparison of Virginia and Georgia 
systems would cover the range from minimum to maximum development and 
specifically address the relative role of interaction between these 
two important resources. 
Ecology-Pollution 
Chemicals in the Marine Environment 
Skillful and timely planning and management are required to 
reduce the stresses placed on the marine environment induced by the 
increasing population and industrial development along the fringes of 
the Chesapeake Bay and within its watershed. In order to judge 
whether the health of the system is changing with time, baseline 
information and subsequent monitoring is essential. Heretofore such 
baseline studies have focused on the more stressed tributary estuaries 
such as the James River. Even then only a limited suite of chemicals 
has been assessed. 
During this year a four year program to establish the baseline 
level of potentially toxic organic compounds in the main body of the 
Chesapeake Bay and in two of its subestuaries, the Elizabeth River and 
the Patapsco River, was completed. The study was a principal 
component of the EPA/Bay Program. Primary emphasis was placed on the 
sediments and selected biota. Samples taken throughout the length of 
the Bay established the trends which show higher concentrations of 
toxic compounds in the Maryland portion of the Bay, with generally low 
levels in the Virginia part of the system. Methods of monitoring and 
analyzing the levels of these compounds, and of detecting new 
compounds or changes 1n concentration with time were developed. 
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Transfer of this new, state-of-the-art, technology to appropriate 
agencies in Virginia and Maryland was initiated. Us:e of this taxies 
monitoring program and data management system can prevent situations 
similar to the former Kepone contamination of the James River. 
Methods developed and tested in the general Chesapeake Bay study 
were applied to samples collected 1n two industrialized subestuaries 
of the Chesapeake: Baltimore Harbor and the Elizabeth River. A report 
on toxic organic concentrations in sediment measured in these regions 
was prepared. These subestuaries are among the most highly exposed to 
man's activity in the Chesapeake Bay area. The work should provide 
management agencies with a record of the content of toxic organic 
compounds in each tributary. 
The understanding of the fate of fuel spilled into the marine 
environment is very incomplete. Research on adsorption of hydrocarbon 
components on sediments was undertaken, involving real and "simulated 
(simplified mixture)'' fuels on local sediments and on clay minerals in 
fresh and salt water at various pH levels and temperatures. The 
objective was to determine sediment adsorption isotherms to be used 1n 
environmental fate models applied to spilled fuels in shallow water 
areas. Data obtained should prove useful to agencies modeling or 
predicting the fate of marine fuels spilled in Chesapeake Bay or its 
connected bodies of water. 
This project was one in a series of programs to determine the 
fate of fuels in the environment. Other programs d~~termined other 
factors in the fate model, for example, volatilization and 
biodegradation. Results obtained should result in 1;ignificant 
contributions to the limited literature on hydrocarbon adsorption by 
sediments. 
The ability to predict the environmental effects and 
bioaccumulation of synthetic organic chemicals has been a major 
objective of research in aquatic toxicology during the last 10 years. 
Procedures to provide required data have been developed and are being 
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utilized; however, verifications of their accuracy in field situations 
are limited. 
One of the few incidents of pollution in the marine environment, 
by a persistent organic chemical which has been extensively studied in 
the field and laboratory, was the Kepone contamination of the James 
River estuary. Predictions of bioaccumulation made from laboratory 
data and field data were compared, using fish, crabs and oysters 
collected over a five-year period. The results show that our ability 
to predict residue levels in nature from laboratory data is fairly 
good for crabs and oysters, but poor for fish. This is true for 
resident species as well as migratory species. 
Environmental Engineering 
A number of Environmental Engineering studies had, as a common 
theme, the observation and assessment of nonpoint sources of 
pollution. Water quality conditions in Lynnhaven Bay were monitored 
following a one inch rain storm to observe the extent and severity of 
water quality impacts. Additional studies in the Lynnhaven Bay basin 
were designed to measure the effectiveness of land management 
practices. 
It was found that a large portion of rainfall left the streets 
and entered the river from residential neighborhoods where streets 
were bordered by curbs and gutters. In similar neighborhoods which 
had no curbs, but which had grassy ditches along the streets, the 
portion of the rainfall flowing to the river was much less. The 
concentrations of some pollutants were higher in the ditches than in 
the curbs and gutters. The percent increase was smaller than the 
percent reduction in water volume. As a result, less sediment and 
nutrients were found to leave an area with ditches than a comparable 
area with curbs and gutters when the data were adjusted to account for 
the basin s1ze. 
Similarly, ponds and retention basins were found to be effective 
control mechanisms for reducing nonpoint source pollution. It was 
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discovered that sediment accumulated rapidly in these basins. If the 
basins continue to perform this function, mechanisms must be developed 
to remove the accumulated sediment and debris. Com.parable studies to 
evaluate agricultural management practices were initiated in the 
spring of 1982. 
Studies of water quality and water movement using mathematical 
models continued to be a primary part of the program. The need for 
stringent controls on the addition of nutrients and oxygen-demanding 
materials was evaluated for seven embayments of the upper tidal 
Potomac River. 
In cooperation with the Virginia State Water Control Board, water 
quality was monitored in the major and minor estuaries of Virginia, 
special studies of water quality problem areas were: in progress, 
mathematical models were developed to study partiC\lllar topics, and 
data gathered during field studies were analyzed. 
Field measurements were made in Four Mile Run, Neabsco Creek and 
Aquia Creek, essentially completing field work for this project. 
Preliminary results indicated that conditions varie:d greatly from one 
embayment to another, and, therefore, the relative importance of the 
various factors controlling water quality conditions also varied. In 
several embayments nutrient-rich bottom sediments played an important 
role in controlling the concentrations of nutrients in the overlying 
waters. Efforts were made to relate the cause of t:hese nutrient-rich 
sediments to existence and proximity of sewage treatment plants and to 
pollutant loads brought in with stormwater runoff. 
Models of water quality and water movement were applied to 
Chesapeake Bay and the Potomac and James rivers as part of the 
EPA-Chesapeake Bay program. Efforts were devoted t:o adjusting these 
models so that they simulate the conditions occurring in these 
estuaries. Early in the next fiscal year the model will be used to 
compare wet, dry and normal rainfall years and to <:ompare various 
management strategies to control or improve water quality. 
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Physical Oceanography 
Physical oceanographers assisted in the National Ocean Survey's 
circulatory study of Chesapeake Bay by routinely maintaining current 
meters moored off Wolftrap Point. Cross-Bay measurements of 
temperature and salinity were made at the same location to provide 
data on density stratification and the various physical processes 
which affect the stratification. 
The transect information indicates that the salinity-temperature 
structure of the water column is much more complex than previously 
recognized. The information from this data set will provide the 
background from which a comprehensive series of surveys will be 
planned. 
North of Cape Hatteras the continental shelf is broad and the 
waters relatively shallow. The interactions between the water masses 
on the continental shelf and the saltier water at the shelf edge are 
poorly understood. Analyses of results from surveys made in 1976 
clarified some of the cross-boundary exchange processes. 
Geological Oceanography 
Major studies addressing the characteristics of sediments and 
sedimentation processes in the Chesapeake Bay were completed. These 
studies, performed as part of the Environmental Protection Agency's 
Chesapeake Bay Program to assess the magnitude and location of toxic 
chemicals in the Bay stem, provided a much deeper insight as to the 
patterns and relative rates of deposition of various grain sizes. 
They suggested that sand-sized materials from the Bay mouth were 
carried considerably further up the Bay than was suspected. In 
contrast the principal deposition areas for clay size materials were 
confined to regions north of the Rappahannock River entrance. These 
findings applied directly to the selection of disposal sites for 
dredged materials. 
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More than 4000 tons of potentially toxic chemicals (Cd, Cu, Pb 
and Zn) had been found to enter the Chesapeake Bay system annually, of 
which about 30 percent was due to industrial and municipal wastewater 
and urban runoff. To evaluate permits for additional industrial and 
wastewater discharges it is necessary to know how far the chemicals 
were dispersed and their concentrations in the biotic resources and 
sediments. 
An inventory of eleven metals bound to fine sediment in the water 
and on the sediment bed was completed. Results revE~aled major 
enrichments of Cd, Cu, Pb and Zn in Hampton Roads close to source 
discharges, and in near-surface water of central Chesapeake Bay, a 
zone of high organic matter where bioaccumulation was active. The 
data provided a baseline for documenting future accumulations or 
depletion of metals in the sediments. It was concluded that most 
toxic metals released from Richmond and Hopewell were swept seaward 
through the upper James and accumulated in the middle James estuary 
near Jamestown. By contrast metals discharged into the Elizabeth 
River were largely removed from the water and retained in river 
sediments. 
The need for deeper shipping channels and maintenance dredging 
created a need for large scale disposal sites and special practices to 
deal with polluted sediment. Sedimentation charts ,Nere completed of 
the Rappahannock and James estuaries to delineate zones of 
sedimentation as a guide to disposal siting. Additionally, metals and 
Kepone in water and sediments of the James and Elizabeth rivers were 
characterized, and a mass balance was calculated as a basis for 
long-term planning. Using this information and existing data, 
disposal sites were evaluated for the SO-foot Baltitnore ship channel, 
for Norfolk Reach and for the James River, where maintenance dredging 
of Kepone contaminated sediment was necessary. 
The sediments trapped in tributary estuaries and the Bay stem 
were derived from a multitude of sources. In order to understand the 
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depositional patterns observed 1n the system, it would be useful to 
trace the materials from their sources. To this end research was 
initiated to examine the uniqueness of sand grain shapes. The 
methodology involved quantifying small but meaningful differences 1n 
quartz particle shapes and discrimination of the source components of 
sand mixtures using advanced statistical techniques. Application of 
the technique to the sands of the Rappahannock River system disclosed 
the downstream limits of transport from the Piedmont/Coastal Plain 
sources. 
Remote Sensing 
Research in remote sensing clearly demonstrated the value of 
satellite imagery in discerning water mass transport, water quality, 
surface waves, and land use patterns. In support of the Commonwealth 
Data Base effort, Landsat imagery was classified for land cover and 
use distributions on a regional basis. Integration of these data 
should enhance coastal planning activities such as facility siting and 
environmental impact analysis. Marine applications included new 
knowledge of Bay and continental shelf circulation, suspended sediment 
transport and chlorophyll-fishery interactions. 
The turbid plumes of the Chesapeake Bay, Delaware Bay and Raritan 
Bay were tracked onto the continental shelf. Plumes usually 
progressed southward after exit from the Bay mouths and followed the 
coastline due to the prevailing southerly drift of nearshore waters. 
North winds enhanced this tendency. Southwestern winds pushed plumes 
in more easterly directions. These results should help in fishery 
management, suggesting where estuarine nutrients flow, and where plume 
fronts typical of good fishing locations will be found. 
Shoreline Erosion 
Several projects associated with shoreline erosion problems were 
continued. These resulted from 1980 initiatives and recommendations 
of the Coastal Erosion Abatement Commission. The exploration for 
extractable sand resources in the southern part of the Bay to nourish 
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public beaches was nearly completed. In addition to augmented 
information from borings, the evaluation of the impact of extraction 
on the biological resources was completed. The assessment of the 
economics of sand extraction was initiated. The study indicated that 
ample sand reserves for the nourishment of principal public beaches 
exist. 
Shoreline erosion was particularly acute for private property 
owners since remedial measures were costly. Under the leadership of 
the Soil and Water Conservation Commission research continued to 
define the range of conditions over which planting of marsh vegetation 
would likely inhibit erosion. In addition to monitoring twelve sites 
planted in 1980/81, eleven new sites were planted. The sites selected 
represented a wide range of erosion rates. Of the twelve original 
sites, four were highly successful. The ultimate goal of this project 
was to provide criteria for the property owners themselves to 
establish a fringe marsh inexpensively. 
Additionally, research was initiated on means to enhance the sand 
trapping effectiveness of groins, and to evaluate the potential of 
gapped breakwaters. These methods provide erosion control along 
shores which have a seasonal wave climate too high for the 
establishment of a marsh grass fringe. 
Marine Resources Management 
Management and coordination of special programs, such as the VIMS 
Sea Grant program, Chesapeake Research Consortium, Inc. activities and 
interaction with state and federal agencies involved in the Federal 
Coastal Zone Management Program were continued. Although Virginia did 
not participate in the Federal CZM programs during the period of this 
report, close contact with the CZM program office on matters of mutual 
interest were maintained. 
Interactions with industry, the general public and citizens 
groups, and state regional and federal agencies on problems and 
opportunities associated with marine resource utilization and 
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management were also continued. Staff members served on the Board of 
Directors of the Mid-Atlantic Fisheries Development Foundation, the 
South Eastern Consortium for Undersea Research, the Chesapeake 
Research Consortium, Inc. and the Academic Advisory Committee for the 
Virginia Sea Grant Program. Others served as representatives to the 
Citizens Program for Chesapeake Bay, the Virginia Seafood Council and 
the Virginia Marine Products Commission. 
Several projects initiated during the previous year were 
completed during this reporting period. The most noteworthy of these 
were: 
1. Development of a use ethic for the Chesapeake~· This 
project was conducted under the auspices of the Citizens Program for 
the Chesapeake Bay with funding from the Virginia Foundation for the 
Humanities and Public Policy and the Maryland Committee for the 
Humanities. A publication entitled Ethical Aspects of Chesapeake Bay 
Use, a compilation of essays by 11 scholars from the humanities with 
an overview by the project director, was published. 
2. A report to the Bi-State Working Committee entitled The 
Problems of the Oyster Shucking Industry in Chesapeake Bay. This 
report reviewed the present status of automation and technological 
assistance available to the oyster shucking industry. It provided 
recommendations to guide the industry and state agencies in Maryland 
and Virginia in dealing with problems associated with this industry. 
In addition, a directory of information sources in the Chesapeake 
Bay was compiled in support of a Citizens Program for Chesapeake Bay 
Project to explore the needs and feasibility for a Chesapeake Bay 
information network or center. 
The Institute was represented on the Board of Directors of the 
South Eastern Consortium for Undersea Research (SECURE), a multi-state 
and multi-regional group which manages the South Eastern Undersea 
Research Faculty (SURF), an advanced diving support vessel (R/V 
Seahawk) which will enable extensive diver-supported research projects 
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on the continental shelf. The SURF vessel and diver support systems 
were completed in June, 1982. Personnel are to undergo training and 
initiate research activities from the vessel in late 1982. 
Coastal Resources Management 
Two projects were related to the scientific aspects of marine 
pollution, especially the accidental spills of oil and chemicals. One 
provided a local Scientific Support Coordinator (SSC) to the U.S. 
Coast Guard in Maryland, Virginia and North Carolina.. The local SSC 
served as a member of The National Oceanic and Atmospheric 
Administration's national scientific support team. In this capacity 
the SSC's duty was to assist the Coast Guard during oil and hazardous 
material spills by evaluating the hazards to public welfare and the 
environment, identifying strategies to protect the resources and 
mitigate adverse impacts, and coordinating scientific research at the 
site. The SSC is on 24-hour call. During 1981, the Coast Guard 
requested assistance on approximately 20 actual or potential oil 
spills and 10 incidents involving hazardous chemicals. During 
non-response periods, the sse concentrated on developing and improving 
the scientific portion of regional and local contingency plans. 
The second project consists of producing some 300 maps depicting 
the sensitivity of coastal environments in Maryland, Virginia and 
North Carolina to spilled oil. During the fiscal year, data 
compilation neared completion and roughly 50 draft m.aps were prepared 
for state and Coast Guard review. 
Work was completed on the design of the Chesapeake Research 
Exchange (CREX), a project sponsored by the Chesapeake Research 
Consortium, Inc. A final report was published in February, 1982. 
Ocean and Coastal Law 
A cooperative, interdisciplinary educational program with the 
Marshall-Wythe School of Law, and an internship program between VIMS, 
the Marshall-Wythe School of Law and the Virginia Marine Resources 
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Connnission offered students a chance to work on "real world" problems 
to the benefit of both the Commission and the students. 
A contract study was completed for the False Cape Senate 
subcommittee in Virginia (Senate Document No. 3; False Cape State 
Park/Back Bay National Wildlife Refuge: A Public Access Analysis, 
SRAMSOE No. 254). Dredge spoil disposal and artificial islands as 
well as common lands in Virginia were also studied. 
The Federal Register Service, an information service summarizing 
such documents as the Federal Register, the Environmental Reporter, 
and the Pollution Control Guide were provided. This service had a 
circulation of approximately 100 and was a means of providing 
important current information to VIMS staff, some Virginia agencies 
and Virginia industry on Federal regulatory and marine resource 
management initiatives. In addition over 120 requests for research 
into case, statutory or regulatory law as they involve marine resource 
management issues were serviced. 
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ADVISORY ACTIVITIES 
A major function of the Institute is to provide advice to the 
state's marine related industries, marine resources managers and 
management agencies, the Governor and General Assembly, and private 
individuals and groups. 
Much of the advisory effort is provided by Marine Advisory 
Services, which is jointly funded by VIMS and the Virginia Sea Grant 
Program. It focuses upon conveying the findings and knowledge of 
marine science and engineering directly to the marine resource users 
and industries. 
Advisory work conducted by the scientific staff was primarily in 
support of local, state and national marine resource management and 
regulatory agencies. While these efforts may be separated for 
discussion purposes, both routinely involved research scientists and 
advisory specialists. 
Marine Advisory Services Staff Activities 
The Marine Advisory Services staff is responsible for 
transferring technical information to coastal resource users and 
managers in appropriate and understandable formats. Wise use of the 
marine environment and its resources was sought by improving awareness 
through formal (elementary and secondary school) and informal 
education programs. In addition to ensuring that re!search results 
were transferred to those needing solutions to coastal resource 
problems, problems encountered by users of the marine environment were 
identified and documented for the research staff. J~propriate 
responses to these problems were undertaken by development of research 
projects, publications, workshops, seminars, and individual responses. 
Commercial Fisheries 
A program of technological assistance and transfer for the blue 
crab shedding industry in Virginia was developed. As a result of 
workshops and assistance to individuals, several soft crab shedding 
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operations were designed or improved. Mortalities which reach 50-70% 
under existing practices were reduced substantially in several cases. 
Three new closed system crab shedding plants were constructed, 
using VIMS designs and technical assistance. A new manual for the 
design and operation of crab shedding plants was begun. Continued 
monitoring of these operations should provide the substance for 
additional technical reports to aid the soft crab industry. 
A project to assess the impact of increased hard clam landings on 
ex-vessel prices received by watermen was completed. It clarified 
socio-economic questions brought about by a hydraulic clam harvester 
controversy. Results were presented to two industry/research 
workshops and to appropriate management agencies. 
The Second Annual Seminar on the Virginia Seafood Industry was 
conducted for the Virginia Bankers Association. This series keeps the 
banking industry infonned of developments in the seafood industry and 
brings expertise from other areas of the country to address common 
problems. 
The First Annual Virginia Fisherman's Forum was held which 
provided Virginia watermen with an open forum to discuss various 
aspects of their industry and to be informed of new research that may 
influence their businesses. 
Marine Recreation and Marine Trades 
Issues and problems of concern to a broad cross section of 
coastal interests, including beach users, sport fishermen, boaters, 
marine trade businesses, divers, charter and head boat operators and 
community waterfront revitalization groups were addressed by the 
Marine Recreation and Marine Trades Advisory Specialist. Workshops, 
seminars, conferences, publications and media interaction were 
instituted in response to the diverse informational needs of coastal 
recreation audiences. 
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A special financial management sem1nar was organized in 
conjunction with the annual meeting of the Virginia Association of 
Marine Industries. Speakers from the University of Rhode Island 
joined with local financial consultants in presenting a seminar and 
workshop program for boat dealers and marine/boatyard operators. A 
joint meeting of the Virginia Peninsula Marine Trades Association and 
Tidewater Marine Trades Association was also held to address product 
liability laws. On a broader scale, the concept of sail-assisted 
power technology for use in cargo, fishing and oceanographic vessels 
was addressed at a VIMS organized conference, the first such American 
conference held. It attracted representatives from Norway, Britian 
and Canada, as well as from all across the United States. 
The informational needs and interests of recreational users of 
coastal waters were met in a number of different ways. The 
publication "The Chesapeake: A Boating Guide to Weather" entered its 
third revised printing, with 2,000 copies purchased by Chesapeake Bay 
Magazine to be given away with each order of its Cruising Guide. The 
publication "Handle With Care: Mid-Atlantic Marine Animals That 
Demand Your Respect" was ordered in bulk quantities for use in 
National Parks at Assateague Island, Va. and Kill Devil Hills, N.C. 
Florida State Seashore parks also requested bulk quantities of the 
publication, as did a North Carolina Marine Resources Center. A 23 
minute video program based on this publication was eompleted and aired 
on television stations in Norfolk and Richmond. 
In response to requests by Virginia divers, a second Sport Diving 
Workshop was held. Participants were exposed to up-to-date 
information on developments in diving medicine, new certification 
guidelines, and the Yorktown shipwreck program. Nearly a dozen 
seminars on cold water survival were given throughout the winter 
months, including one at the East Coast Commercial Fisherman's 
Exposition in Baltimore and another at the University of Delaware's 
Surf Fishing Clinic in Lewes. A video tape, aired on a 
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Norfolk/Portsmouth telephone talk show, was made on surviving in cold 
water when wearing hip boots or waders. 
Aquaculture Data Base 
The Aquaculture Data Base's holdings of documents increased to 
8,800 by June 30, 1982, and its information dissemination services 
continued to function smoothly. Hundreds of searches of the data base, 
a part of Lockheed's DIALOG system, were made during the year. Each 
produced a customized aquaculture bibliography. 
The Aquaculture Data Base was demonstrated at two large 
international meetings - The 73rd Annual SINA/NSA Convention in 
Williamsburg, Virginia, August 2-6, 1981, and "Venezia '81," World 
Conference on Aquaculture and International Aquaculture Trade Show in 
Venice, Italy, September 21-25, 1981. 
Information on the Aquaculture Data Base and VIMS will become 
part of a USDA directory of aquaculture activities in the United 
States and part of a directory to be published by the National 
Agriculture Library showing scientific, technical, legal and economic 
information sources related to aquaculture. 
Communications 
During the report year 24,500 publications, brochures and special 
reports were distributed in response to mail or telephone requests. A 
number of major technical and educational series publications were 
produced and distributed. 
The communications/publications element of Marine Advisory 
Services also disseminated 25 radio spots and coordinated 14 
presentations at television talk shows. In addition, the quarterly 
publications "Marine Resource Bulletin" and "Commercial Fisheries 
Newsletter" reached over 6,000 Virginians. 
A new publication "Tide Graphs" provided quarterly tidal curves 
at Hampton Roads and Wachapreague, Virginia. This publication has 
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renewed an enthusiastic reception from marine contractors, commercial 
fishermen and recreational fishermen. 
Marine Education 
The VIMS Marine Education Program has provided serv1ces to both 
formal and continuing educational activities in Virginia since 1940. 
Its elementary and secondary marine education program has brought the 
Institute's Sea Grant Program national recognition. Programs, advice, 
and assistance designed to improve public understanding of the marine 
environment and its resources have been provided. The program has 
evolved into a comprehensive effort in which the broad goals of marine 
education in the Commonwealth and the nation were actively pursued. 
A major focus was to develop the professional competency and 
knowledge needed to implement marine education in Virginia's schools. 
Specialists conducted workshops and courses, disseminated educational 
information, and led field trips to beaches, marshes, and on research 
vessels. Presentations on a variety of marine topics were made, and 
an exhibit room with aquaria and displays was maintained. Educational 
materials such as curricula and filmstrips were produced. Access to a 
large collection of marine education aids, including publications and 
audio-visual materials were provided. The Marine Education Materials 
System (MEMS), providing a growing collection of curricula, field 
guides, and laboratory manuals distributed through a computerized 
nation-wide network, was a valuable part of this effort. 
Classroom teachers were the main focus of professional 
development activities. The teacher workshop format (SEASHOPS) 
developed at VIMS in 1978, continued to be used. Presentations were 
carefully selected to meet the needs of participants. Teachers 
participating in workshops received resource kits appropriate to their 
teaching level and content of their workshop. A total of 23 Seashops 
were presented during the year. 
Continuing Education Credit Units were awarded to 80 inspectors 
from the Virginia Marine Resources Co~nission for participation in a 
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marine education course "Virginia Fisheries: Environmental Issues" 
developed for them by the VIMS staff. 
A boating safety teacher's workshop was sponsored in Norfolk. 
Each participant received an updated copy of Boating Safety and 
teaching materials donated by the Virginia Boating Advisory Committee. 
MEMS' scope was expanded to include boating safety information to meet 
the needs of educators working in this area. 
During 1981, the course "Coastal Problems and Resource 
Management" was used in five Virginia schools. The course, originally 
developed by the University of Hawaii, was adapted to meet Virginia's 
needs with support from the National Coastal Zone Management Program. 
Inservicing and assistance to participating teachers were provided by 
VIMS. 
The resources available through the Marine Education Center were 
introduced to school media specialists of Virginia through a series of 
eight Media Congresses sponsored by the State Department of Education. 
MEMS provided on-the-spot computer searches for workshop and 
conference participants. This was accomplished through a portable 
terminal linked to the VIMS computer via telephone. Interested users 
were able to search the entire MEMS collection of documents and 
receive a customized bibliography. A total of 455 MEMS searches were 
conducted in the reporting period. 
"Oceanography for Landlubbers," a one evening per month program 
addressed continuing education needs in the area of marine studies. 
Topics and treatments included marsh, estuary, erosion, fisheries, 
economics, ichthyology museum, recreation, archaeology, history, 
geology, endangered species, etc.; presented via lecture, movie, slide 
presentation, hands-on activity, laboratory, and field trips. 
A project was initiated in conjunction with the Smithsonian 
Institution's Chesapeake Bay Center for Environmental Studies to 
increase our understanding of the role of the family in the promotion 
of lifelong learning and sc1ence literacy. This project will involve 
a number of museums, service centers and local school systems in 
Virginia. 
Advisory Activities of the Scientific Staff 
Fisheries 
Fisheries scientists actively served on the following committees 
during 1981-1982. 
· The Scientific and Statistics Committee of the 
Mid-Atlantic Fisheries Management Council. 
· The Advisory Committee of the Atlantic States Marine 
Fisheries Committee. 
· The Scientific and Statistics Committees for the striped 
bass, menhaden, summer flounder and shad of the 
State-Federal Fisheries Management Program. 
· The Legislative and the Scientific Advisory Committee to 
the Potomac River Fisheries Commission. 
· The Biological Task Force for the Outer Continental 
Shelf/Bureau of Land Management Mid-Atlantic Scientific 
Advisory Panel. 
The Ocean Sciences in Support of Living Marine Resources 
Development Panel of the United Nations. 
· Environmental Section of the Virginia A.cademy of Sciences. 
· Shellfish Task Force of the State Water Control Board. 
· Low Flow Study Panel of the U.S. Corps of Engineers and 
U.S. Fish and Wildlife. 
Testimony was provided to the Merchant Marine and Fisheries 
sub-committee of the U.S. House of Representatives on the 
reauthorization of PL89-304 (Anadromous Fish Act) a.nd to the 
Chesapeake and Tributaries Committee, and Agriculture and Natural 
Resources committees of the Virginia General Assembly on several 
proposed legislation and the environmental-economic impacts of the 
hydraulic escalator clam dredge. One fisheries scientist met with the 
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Governor and the Secretary of Commerce and Resources concerning the 
hydraulic dredge and the use of encircling gill nets. 
Advice was provided often via informal testimony in response to 
questions posed during the above meetings or in response to queries 
from Legislators or agencies. A Virginia Marine Resource Report 
series was initiated which documented the contribution of VIMS 
fisheries scientists and other Institute staff to marine resource 
management issues. This series is published by the VIMS Sea Grant 
Advisory Service. 
A practical industry-oriented short course in the aquaculture 
method of growing hard clams was sponsored by Sea Grant at the Eastern 
Shore Laboratory and presented to 15 participants from 8 states during 
April. Lectures and demonstrations centered upon clam spawning, 
counting and handling eggs and larvae, growing larvae to setting, 
post-set handling, and field planting and grow out. 
Biological Oceanography 
Comprehensive plans for management of dredged material from 
deepening of channels from 45 to 50 feet in the lower Chesapeake Bay 
were developed for advisory purposes. Of concern were changing 
salinity patterns, impacts on benthic communities from disposal 
operations and alteration of resource values of impacted bottom 
habitats. Other advice was provided in evaluating permits for wetland 
fill acquisitions and sand mining. Work was initiated during the year 
on revision of the Marine Resources Commission's wetland guides to 
include intertidal areas (nonvegetated). Ocean beaches, bay beaches, 
sand flats, sandy flats, mud flats, mixed sediment flats and oyster 
bars were identified as important categories of intertidal habitat. 
Environmental Science and Engineering 
The personnel of the Wetlands Department are recognized as an 
integral part of the Commonwealth's marine resource management 
process. Their efforts include scientific and technical review of 
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applications for developmental shoreline activities and coordinating 
the Institutes responses to environmental impact statements. They 
also have an active role in assisting in the draftin,g of wet lands 
legislation and guidelines as well as training and assisting 
management personnel in implementaion of the legislation. 
More specifically, VIMS personnel served as scientific and 
technical advisors for Wetlands and the Coastal Primary Sand Dune 
permit application review. Over 500 shoreline activity applications 
were reviewed, and the scientists responded to many requests for 
pre-application advice. 
In addition, VIMS' staff commented on nine environmental impact 
statements and made more than 25 presentations to wetland workshops, 
seminars and public hearings. 
Wetlands staff members attended the regular meetings of the 
following agencies to supply technical assistance: 
1. Joint Permit Processing Board: Environmental Protection 
Agency, State Water Control Board, State Health Department, 
U.S. Army Corps of Engineers -Norfolk District, Virginia 
Marine Resources Commission, National Mari11.e Fisheries 
Service, U.S. Fish and Wildlife Service 
2. Local Wetlands Boards 
3. U.S. Corps of Engineers (dredging project reviews) 
A major effort was directed toward completing t.he Coastal Sand 
Dune Guidelines in conjunction with Marine Resource Commission staff. 
These guidelines were approved and distributed. In addition, work was 
begun, again in cooperation with the Marine ResourcE! Commission staff 
on a revision of the Wetlands Guidelines to incorporate non-vegetated 
wetlands which come under state permit review in January, 1983. 
Technical assistance was provided to the State Water Control 
Board and Consolidated Laboratory in their developmE!nt of a toxic 
organics monitoring program by personnel in the Environmental 
Chemistry Section. Their program will be based on the system 
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developed by VIMS over the past 3 years in the EPA Chesapeake Bay 
Program, described in the research section. Efforts were continued to 
assist the SWCB in the implementation of the monitoring program. 
The Institute was represented for the second year on a National 
Academy of Engineering Panel on Safety and Offshore Oil Development. 
This effort was concluded with the publication of a two-volume review 
document by the academy. Technical assistance was provided to the 
East-West Center Hawaii in the preparation of environmental guidelines 
for offshore oil development in the Indo-Pacific region. 
Geological Oceanography 
One of the principal advisory activities was the coordination and 
development of a program for monitoring the reports of the proposed 
dredging of the Baltimore channels. These large channels, extending 
from the Virginia Capes to Baltimore, are projected to be deepened 
from 42 to 50 feet with overboard displacement of 32 million cubic 
yards of material in Virginia. The monitoring program, prepared for 
the Secretary of Commerce and Resources, addressed changes in the 
salinity patterns as well as the alteration of benthic communities due 
to disposal and dredging. 
The Institute was mandated to provide technical advisory services 
to the Commission on Conservation and Development of Public Beaches. 
To meet these requirements an advisor was hired to provide technical 
support for the Commission and to coordinate public hearings to review 
grant proposals from localities eligible for funds from the 
Commission. In addition to technical management of local beach 
enhancement projects, beach monitoring was initiated on each project 
to provide a data base for evaluating the project's success. 
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Assessment of Spawning Activity in 
Management of Virginia Rivers 
Kepone Sediment Sampling - Analysis 
Coastal Habitat Resource Management 
Program 
Kepone and Suspended Sediment Analysis 
Offshore Oil and Gas Environmental 
Guidelines 
62 
Sponsor 
Environmental Protection Agency 
Commonwealth of Virginia 
State Water Control Board 
Hayes, Seay, Mattern and Mattern 
National Science Foundation 
U.S. Department of Agriculture 
Environmental Protection Agency/ 
Sea Grant 
Maryland Department of Natural 
Resources 
VSE Corporation 
National Marine Fisheries 
Service 
National Science Foundation 
National Marine Fisheries 
Service 
Dravo Corporation 
National Marine Fisheries 
Service 
Corps of Engineers, Norfolk 
East-West Center 
Title 
Climate Scale Environmental Factors 
Affecting Year Class Fluctuations 
of Atlantic Croaker 
Technical Assistance 1n Conjunction with 
Permit Applications and Alleged 
Violations 
Past Construction Study at Mills E. 
Godwin Bridge 
Fisheries Management Investigations 
Aerial Photos for Ware, Sommerton and 
Assamoosick Creeks and Lake Genito, 
Appomattox River 
Seismic Work for Virginia Marine Resource 
Commission 
Benthos Survey of Sand Deposits in 
the James River 
Benthos Sampling at the Mouth of the 
James River 
A Survey of Natural Resources 1n 
Willoughby Disposal Area 
Performance Documentation of Sail-
Assisted Vessel NORFOLK REBEL and Partial 
Budget Analysis of Sail Contribution 
to Reduced Offshore Fishing Trip Costs 
Proposed Study to Estimate Shellfish 
Density in the Vicinity of Route 202 
Bridge Over Nomini Creek 
Chisman Creek Contamination Study 
1982 Kepone Analysis Budget 
Systematics, Evolutionary Biology 
and Zoogeography of the Pearl Fishes 
Participation on the Chesapeake Bay 
Study - Biota Evaluation Panel 
Determinants of Nekton Community 
Structure in Shallow Marsh Habitats 
63 
Sponsor 
National Marine Fisheries 
Service 
Corps of Engineers, Norfolk 
Virginia Department of Highways 
and Transportation 
U.S. Fish and Wildlife Service 
Corps of Engineers 
Virginia Marine Resources 
Commission 
Corps of Engineers, Norfolk 
U.S. Fish and Wildlife Service 
U.S. Navy 
Rebel Marine Service, Inc. 
Virginia Department of Highways 
and Transportation 
Virginia Employment Endowment 
Commonwealth of Virginia 
National Science Foundation 
U.S. Fish and Wildlife Service 
Environmental Protection Agency 
Title 
Effects of a Pier on Distribution of 
Subtidal Benthos Organisms and an 
Investigation of Animal-Sediment 
Relations at Duck, North Carolina 
1982 Sea Grant Program 
Continued Development of Satellite 
Mapping Project 
Survey- Settler's Landing Road 
Sponsorship of Omni Conference - Mid-
Atlantic Fisheries Development Forum 
Planning and Response of Scientific 
Resources to Oil for Hazardous Material 
Spills 
Aerial Photographs of Norfolk Beaches 
A Comparative Study of Life History 
Patterns of Demersal Deep~sea Fish 
Assemblages in Tropical and Temperate 
Ecosystems 
(Student Dissertation) 
Research in the Functional Morphology 
and Feeding Strategies of Demersal 
Deep-Sea Nebythitine Fishes 
(Student Dissertation) 
Sponsor 
Coastal Engineering Research 
Center, Corps of Engineers 
National Sea Grant Program/ 
Virginia Graduate Marine 
Science Consortium 
Virginia Department of Taxation 
Virginia Department of Highways 
and Transportation 
Texas Instrument 
National Oceanic and Atmospheric 
Administration 
City of Norfolk 
National Science Foundation 
National Science Foundation 
Additional Funding During 81-82 on Existing Projects 
Environmental Sensitivity Index Mapping 
Collecting Microfiching, Taping and 
Indexing the National Aquaculture 
Information Systems 
Study to Determine the Sea Turtle 
Mortality in the Chesapeake Bay 
Region and Adjacent Atlantic Coast 
Chesapeake Bay Circulation and 
Water Quality Model 
64 
National Oceanic and Atmospheric 
Administration 
National Oceanic and Atmospheric 
Administration 
National Marine Fisheries 
Service 
Environmental Protection Agency 
Title 
Relative Recruitment Estimates for 
Striped Bass from Three Virginia 
Rivers 
Investigation of Organic Pollutants 
in Chesapeake Bay 1981-82 
Submerged Aquatic Vegetation and 
Abundance in Chesapeake Bay 
A Reevaluation of the Gross Morphology 
of Placoid Scales from a Hydrodynamic 
Standpoint 
Three Part Study Investigating Changes 
in Tidal Wetlands, Water Quality; and 
Tidal Fluctuation in Cabin Point 
Creek, Virginia 
65 
Sponsor 
National Marine Fisheries 
Service 
Environmental Protection Agency 
Environmental Protection Agency 
National Aeronautics and Space 
Administration/Virginia 
Associated Research Center 
National Marine Fisheries 
Service 

